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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a colorant composition by mixing a 
h i gh-concent r at i on of t i tan i urn ox i de w i th a po I yester r es i n w i th a spec i f i c 
retent i on of i ntr i ns i c v i scos i ty, thus hav i ng a h i gh d i sper s i on of t i tan i urn 
oxide with reduced deterioration of physical properties, being useful for 
f i Im or the I ike. 

SOLUTION: (A) Titanium oxide containing 0. 1-2. Owt.% of polyol and (B) a 
polyester resin with >80% retention rate of 1 its intrinsic viscosity are 
contained and they are kneaded with heat. I n the component A, it is preferred 
that alumina and titanium oxide are contained in amounts of 0.1-2. Owt.% 
and 0. 1 -2. Owt. %, respect i ve I y and the t i tan i urn ox i de is in the anatase form. 
The component A is prepared, for example, by adding a polyol such as 
tr imethylol- propane to titanium oxide, homogeneously mixing them with a 
high shear force mixer such as a Henschel mixer followed by surface 
treatment. 
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[Claim(s)] 

[Claim 1] The coloring agent constituent characterized by being the 
coloring agent constituent which contains the titanium oxide containing 
0.1 - 2.0% of the weight of polyol, and polyester system resin, carries 
out heating kneading and changes, and the I imiting viscosity retention of 
the polyester system resin in this coloring agent constituent being 80% 
or more. 

[Claim 2] The coloring agent constituent characterized by being the 

coloring agent constituent which contains the titanium oxide containing 

0.01 - 2.0% of the weight of an alumina, and 0. 1 - 2.0% of the weight of 

polyol, and polyester system resin, carries out heating kneading and 

changes, and the I i m i t i ng v i scos i ty r etent i on of the po I yester system r es i n 

in this coloring agent constituent being 80% or more. 

[Claim 3] The coloring agent constituent according to claim 1 or 2 

characterized by titanium oxide being an anatase mold. 

[Claim 4] There is no claim 1 characterized by being a coloring agent 

constituent for polyester system resin, and it is the coloring agent 

constituent of a publication 3 either. 

[Claim 5] Claim 1 thru/or the moldings which changes using the coloring 
agent constituent of a publication 4 either. 

[Claim 6] The moldings according to claim 5 characterized by being a f i Im 
or fiber. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the moldings of thin 
f i Ims, such as a polyester moldings especial ly polyester f i Im, and a sheet, 
or the co I or i ng agent const i tuent wh i ch is exce 1 1 ent i n the d i spers i b i I i ty 
suitable for coloring of fiber in detail about the coloring agent 
constituent used in case coloring fabrication of the thermoplastics is 
carried out. Furthermore, it is related with the color ing agent constituent 
which does not cause the physical -properties fa 1 1 of a moldings in detai I, 
and the moldings which comes to use the coloring agent constituent. 
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[0002] 

[Description of the Prior Art] There is a masterbatch which the resin of 
the shape of the I i qu i d co I or wh i ch d i st r i buted the p i gment i n the dry co I or 
of the shape of powder which mixed the pigment and the dispersant, and the 
ordinary temperature liquid-like dispersant or a paste color, and an 
ordinary temperature sol id-state was made to distribute a pigment to high 
concentration, and was made into the shape of a pel let type or a flake in 
the coloring agent constituent used in case coloring fabrication of the 
thermoplastics is carried out. Especially, the masterbatch which is 
excel lent in the ease of hand I ing and the work environment maintenance at 
the time of use is used in many cases. 

[0003] The former to polyester resin harnesses the outstanding mechanical 
property and dimensional stability, and chemical resistance, and is used 
in many fields, such as an object for a package, a film application, and 
fiber. Moreover, titanium oxide is used so much as white pigments for resin 
coloring for outstanding whiteness, quantity concealment nature, and 
quantity tinting strength. The coloring agent constituent containing the 
polyester resin which has the app I ied outstanding property, and the 
t i tan i urn ox i de wh i ch has the outstand i ng concea I ment nature etc. i s w i de I y 
used for other various moldingses, such as a metal plate laminate film, 
a film for a credit card or telephone cards, or fiber, in recent years, 
and the use range tends to spread increasingly. 

[0004] In order to satisfy both the demand of the thin-f i Im-izing and the 
thinning co I lected to moldingses, such as a f i lm r and the concealment nature 
called for especially in recent years, it will be necessary to increase 
the content of the t i tan i urn ox i de i n a mo I d i ngs (h i gh-concentrat i on- i z i ng) , 
and the dispersibi I ity of the titanium oxide in a moldings also needs to 
improve. From the fiber app I i cat ion, the thread-breakage prevention at the 
time of carrying out spinning and reduction of the clogging frequency of 
the filter in a spinning machine, i.e., the high dispersibi I ity of titanium 
oxide, are demanded. Since it corresponds to these demands to a moldings, 
dispersibi I ity is good in titanium oxide during the same demand also as 
the coloring agent constituent used in case a moldings is obtained, i.e., 
a coloring agent constituent, and containing in high concentration is 
cal led for. 

[0005] In order to improve weather abi I ity, dispersibi I ity, etc., as for 
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the t i tan i urn ox i de used on the other hand i n case po I yester res i n i s co I ored, 
it is cormion that various surface treatment is performed. This surface 
preparation is divided roughly into inorganic processings (an alumina, a 
silica, titania, JIRUKONIYA, etc.) and organic processing (apolyol system, 
silicon system). By the above processings, the dispersibi I ity of the 
titanium oxide to polyester resin improves, and weather abi I ity' s of the 
moldings containing this titanium oxide improves. 
[0006] However, even if it is titanium oxide which performed the above 
processings, general ly it has moisture and a I if ting and molecular weight 
fall [ the polyester resin in a coloring agent constituent ] hydrolysis 
with the poured moisture. And the coloring agent constituent containing 
the polyester resin with which the appl ied molecular weight fel I becomes 
a cause about the fall of the physical properties of the moldings which 
changes using this coloring agent constituent. If high-concentration 
titanium oxide is contained especially in a coloring agent constituent, 
the molecular weight fall of polyester resin will become remarkable, and 
i f the co I or i ng agent const i tuent conta i n i ng the r emar kab I e po I yester r es i n 
of a molecular weight fall is used, the physical -properties fall of a 
moldings will also become remarkable. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention 
is a coloring agent constituent which contains titanium oxide in high 
concentration, and is offering the coloring agent constituent which is 
exce 1 1 ent i n d i sper s i b i I i ty and does not cause the phys i ca I -propert i es f a 1 1 
of a moldings. 
[0008] 

[Means for Solving the Problem] That is, the 1st invention is the titanium 
oxide containing 0. 1 - 2.0% of the weight of polyol, and a coloring agent 
constituent which carries out content heating kneading of the polyester 
system resin, and changes, and is a coloring agent constituent 
characterized by the limiting viscosity retention of the polyester resin 
in this coloring agent constituent being 80% or more. 
[0009] The 2nd invention is a coloring agent constituent which contains 
the titanium oxide containing 0.01 - 2.0% of the weight of an alumina, and 
0.1 - 2.0% of the weight of polyol, and polyester system resin, carries 
out heating kneading and changes, and is a coloring agent constituent 
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characterized by the I i mi ting viscosity retention of the polyester system 

resin in this coloring agent constituent being 80% or more. 

[0010] The 3rd invention is a coloring agent constituent the 1st invention 

characterized by titanium oxide being an anatase mold, or 2nd given in 

invention. 

[001 1 ] the 1 st i nvent i on character i zed by the 4th i nvent i on be i ng a co I or i ng 
agent constituent for polyester system resin thru/or the 3rd invention — 
it is the coloring agent constituent of a publication either. 
[0012] the 5th invention — the 1st invention thru/or invention of 4 — 
it is the moldings which changes using the coloring agent constituent of 
a publication either, and the 6th invention is a moldings 5th given in 
invention characterized by being a film or fiber. 
[0013] 

[Embodiment of the Invention] Hereafter, this invention is explained to 
a detail. The polyester system resin used by this invention is 
conventional ly we 1 1 -known resin. It is polyester which can be made to be 
able to carry out condensation polymerization of a terephthalic acid, 
isophthalic acid, naphthalene -2, the aromatic series dicarboxylic acid 
like 6-dicarboxyl ic acid or its ester, and the **** glycols, such as 
ethylene glycol, a di ethylene glycol, and tetramethy I ene glycol, and can 
obta i n them. Po I yethy I ene terephtha I ate and po I ybuty I ene terephtha I ate are 
mentioned as a typical thing. These polyester resin may combine two or more 
sorts of carboxyl ic-acid components, and two or more sorts of diol 
components. 

[0014] It is desirable to contain polyol 0.3 to 1.5% of the weight by the 
titanium oxide used by this invention containing 0. 1 - 2.0% of the weight 
of polyol, and containing 0.01 - 2.0% of the weight of an alumina and 0. 1 
- 2.0% of the weight of polyol, and when it contains an alumina, it is 
desirable to contain 0. 1 to 0.6% of the weight. Moreover, from the point 
of a whiteness degree, it is desirable that it is an anatase mold. 
[0015] If an alumina exceeds 2.0% of the weight, the moisture in an alumina 
wi 1 1 become the cause which promotes hydrolysis of the polyester resin in 
a coloring agent constituent, and causes a molecular weight fall. 
[0016] Moreover, if polyol exceeds 2.0 % of the weight, polyol will 
decompose at the time of coloring agent constituent manufacture, and it 
will become easy to generate an odor and emitting smoke. On the other hand, 
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the dispersibi I ity of titanium oxide becomes that polyol is less than 0. 1 % 
of the weight with a defect. 

[001 7] As an approach of obta i n i ng the t i tan i urn ox i de conta ining an alumina, 
i n case t i tan i urn ox i de i s manufactured, the sa I ts water so I ut i on of a I urn i nun 
i s added, and a t i tan i urn ox i de par t i c I e front face i s covered w i th the water 
oxide which adds and generates the alkali or the acid which neutralizes 
this. Adecantation, filtration, and washing remove the water-soluble salts 
which carry out a byproduction, final ly they adjust and f i Iter Slurry pH, 
and wash it with pure water. It dries with a spray dryer etc. , and fluid 
energy grinders, such as a jet mi 1 1, grind the washed cake, and it obtains 
target titanium oxide. Or surface treatment may be performed to commercial 
titanium oxide. 

[0018] What is necessary is to add polyols, such as trimethylol propane, 
trimethy I ol ethane, and tr iethanolamine, to titanium oxide, and just to mix 
and carry out surface treatment to homogeneity using high shearing force 
mixers, such as a Henschel mixer and a super mixer, in order to obtain the 
titanium oxide containing polyol. 

[0019] the above titanium oxide used by this invention — 0.05-0.40 
micrometers of particle size distributions Mean particle diameter of 
0.15-0.20 micrometers it is — things are desirable. 
[0020] That the coloring agent constituent of this invention should just 
blend aforementioned titanium oxide and polyester resin at a rate of 2 / 
8 - 8/2, it is desirable that it is 5 / 5 - 7/3, and it should just carry 
out heat i ng knead i ng of t i tan i urn ox i de and the po I yester res i n us i ng var i ous 
mixers and dispersers, or a kneading machine. Moreover, as for the coloring 
agent constituent of this invention, it is desirable that it is the 
masterbatch of the shape of a pellet type or a flake. 
[0021] The limiting viscosity of the polyester system resin in the coloring 
agent constituent of this invention shows the condition of degradation 
(hydrolysis) of this polyester system resin, the polyester-resin solution 
with which the concentration which is made to dissolve the polyester resin 
in a coloring agent constituent for the coloring agent constituent which 
contains titanium oxide and polyester resin, carries out heating kneading 
and changes us i ng a su i tab I e so I vent, and comes to d i ssoc i ate t i tan i urn ox i de 
differs — two or more — using — the viscosity of each resin solution 
— asking — a law — it is the value for which plotted the value of 
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viscosity/concentration to concentration, and concentration 0 was 
extrapolated and asked according to the method. Limiting viscosity 
retention is a ratio to the limiting viscosity of the polyester resin 
(blank) used for this coloring agent constituent of the I imiting viscosity 
of the po I yester r es i n i n th i s co I or i ng agent const i tuent , and the po I yester 
resin in this color ing agent constituent has not deteriorated, so that the 
limiting viscosity of the polyester resin in this coloring agent 
constituent is so close to the limiting viscosity of a blank that [ that 
is, ] the applied value is large. 
[0022] 
[Example] 

Melting kneading of examples 1-3, the example 1 of a comparison - 50 % of 
the weight (eta) (= 0.630) of 5 gay polyethylene terephthalate, and the 
50 % of the weight (what performed each processing shown in table 1.) of 
the anatase mold titanium oxide was carried out with the melting kneading 
machine, and the coloring agent constituent (master batch) of a pel let type 
was obtained, and it asked for the limiting viscosity retention of the 
polyester resin in the obtained masterbatch according to the following 
approach. Moreover, while evaluating the dispersibi I ity of the obtained 
masterbatch, using the obtained masterbatch, the f i Im was created and the 
physical properties etc. were evaluated. It is Table 1 about a result. It 
is shown. In addition, the odor generated the examples 2 and 5 of a 
comparison in masterbatch creation time. 

[0023] [Limiting viscosity (eta)] and [I imiting viscosity (eta) retention] 
the viscosity in 30 degrees C of each polyester resin solution after 
limiting viscosity (eta) dissolves the polyester resin in a masterbatch 
for the masterbatch wh i ch conta i ns 0. 1 g, 0. 3g, and 0. 5g for po I yester r es i n, 
respectively using 100ml of mixed solvents of a phenol / tetrachloroethane 
=50 / 50 (weight ratio) and centrifugal separation removes titanium oxide 
— measuring — a law — it asked according to the method. In addition, 
i nstead of the masterbatch, i n the case of the b I ank, po I yester r es i n i tse I f 
was used, and it asked for limiting viscosity like the above except not 
passing through removal of the titanium oxide by centrifugal separation. 
Limiting viscosity retention is the limiting viscosity of the limiting 
viscosity/blank of the polyester resin in a masterbatch. 
[0024] The 20mm (product made from Oriental energy machine ) of the 
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[dispersibi I ity evaluation approach] lab PURASUTO mill single screw 
extruders 40/80/120/500 of an outlet It equips with the screen of a mesh 
which becomes fine one by one. It is low density polyethylene (specific 
gravity 0.916, MFR 9.0g/10min) at 50rpm and extrusion temperature 300 **. 
It is a masterbatch 1 : 1 The blended pel let Through, It asks for the initial 
pressure (P1) when beginning to let it pass, and is said 1:1. It is the 
specified quantity (amount which contains 200g of titanium oxide in this 
pel let) about the blended pel let. It asks for the termination pressure at 
the time of making it pass (P2). This differential pressure deltaP=P2-P1 
It is shown that the dispersibi I ity of titanium oxide is so good that it 
is sma 1 1 . 

[0025] The [film film production approach] The masterbatch 40 weight 
section and gay polyethylene terephtha I ate (eta) (= 0.630) 60 weight which 
were obtained were mixed, and melting extrusion and a 200micro sheet were 
obta i ned at 270-300 degrees C. Co i nc i dence biaxial str etch i ng of th i s sheet 
was carried out at 90 degrees C, and the 20micro f i Im was created. The smooth 
nature of the obtained f i Im was estimated as the f i Im production condition 
of a f i Im. 

[0026] [The film production condition of a film] 

0 : the film has been smoothly created without fracturing. 

**: Sometimes fracture. 

x: Fracture frequently. 

[0027] [Smooth nature of a film]: Visual evaluation. 
0 : it is uniform and smooth. 
**: BUTSU arises a little, 
x: BUTSU arises remarkably. 

[0028] The [spinning approach] The masterbatch 10 weight section and the 
gay po I yethy I ene ter ephtha I ate (eta) (= 0. 630) 1 00 we i ght sect i on wh i ch 
were obtained were mixed, it heat-treated at 140 degrees C after spinning 
and 4 time extension with the vertical mold test spinning machine (spinning 
circuit tester made from the Fuji filter), and 3.00-denier fiber was 
produced. The thread-breakage nature at the time of carrying out spinning 
was evaluated. 

[0029] [Thread-breakage nature] 

0 : spinning was able to be smoothly carried out without carrying out the 
thread breakage. 
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**: The thread breakage sometimes arises, 
x: Carry out the thread breakage frequently. 
[0030] 
[Table 1] 



[0031] 

[Effect of the Invention] By using the coloring agent constituent of this 
invention, a polyester coloring moldings with few high distributions and 
physical -properties falls can be obtained. Since physical -properties 
maintenance is also required especial I y for mold goods, such as thin f i Ims, 
such as a film and a sheet, and fiber, at the same time very high 
dispersibi I ity is required, the coloring agent constituent of this 
invention is very useful. 
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